ABSTRACT
INTRODUCTION
Nanoparticles are classified as being materials in which at least one dimensions of the material is less than 100 nanometers in diameter. Nanoparticles have unique properties, such as having increasing electrical conductivity, toughness, ductility and formability of ceramics. One of the most commonly used transition metal oxide with a wide range application for example NiO [1] .
Nickel oxide (NiO) is a NaCl type antiferromagnetic oxide semiconductor with type p-type conductivity films due to its wide band gap energy range from 3.6 to 4.0 eV [3] [4] that can be used in optical, antiferromagnetic film [1] [2] , electronic, catalytic, super-paramagnetic device [5] , supercapacitors [6] , gas sensors, alkaline batteries cathode, solid oxide fuel cell anode and in the manufacture of electrochromic [7] . NiO nanoparticles show many unique optical, electrical, magnetic and chemical properties [8] . NiO is one of the useful metal oxide and which has so many applications in different fields.
Numerous routes like anodic arc plasma [9] , sonochemical method [10] , thermal treatment, chemical precipitation [9, 11] , microwave pyrolysis (precipitationcalcination [12] , microemulsion [13] , soft chemical This paper, the results of an investigation into the well dispersed NiO nanopowders by sol-gel processing with various solvents is presented. So-gel processes have many advantages such as high homogeneity, lowcost, simple apparatus and easily in processing. The various solvents that used in this research were aquadest, methanol and isopropanol. Nickel nitrate hexahydrate as precursor and sodium hydroxide as precipitator agent.
EXPERIMENTAL SECTION

Materials
The research has been focused on effect of solvents on morphology of nickel oxide nanopowders synthesized by simple sol-gel method. All the chemical reagents used in this experiment were of analytical grade and without further purification. The precursor used in this study was nickel nitrate hexahydrate (Merck), aquadest, methanol and isopropanol as various solvent, NaOH 5 M as precipitation agent.
Instrumentation
The synthesized NiO nanoparticle was characterized by the following. X-Ray Diffraction (XRD) with a diffractometer by using monochromatic CuKα with  = 1.54060 was used for determination of crystal structure. Energy Dispersive X-Ray Fluorescence (ED-XRF) for composition analysis and morphological study was carried out by Scanning Electron Microscopy (SEM).
Procedure
Powders NiO synthesized by simple sol-gel method with solvents variation by using nickel nitrate hexahydrate from Merck as precursor, aquadest, methanol, isopropanol as solvent, sodium hydroxide as agent precipitator. To synthesize nickel oxide nanopowders, 2.0 M NaOH was added drop wise 20 mL of 1.0 M Ni(NO 3 ) 2 .6H 2 O solution which was stirred by magnetic stirring apparatus, under vigorous stirring the solution for 60 min at room temperature. Light green suspension was produced. It was then dried at 100-110°C for 1 h, the green powder was produced. The product then transferred to porcelain crucible and put in furnace at 450°C for 1 h, and finally black powder produced.
RESULT AND DISCUSSION
Shyntesis of sol NiO was carried out by using nickel nitrate hexahydrate as precursor and with various solvents such as aquadest, methanol, and isopropanol. NaOH 5M added to solution as precipitation agent. The reaction can be seen below: After heating process at 100-110°C, the solvent will evaporate. Sol of nickel oxide that produced by aquadest solvent has homogeneity sol. Fig. 2 shows gel of nickel oxide after dried at 100-110°C for 1 h in oven. The light green was produced. Gel of nickel oxide that synthesized with aquadest shows homogenous and the solvents easily evaporate. Gel of nickel oxide that produced by using methanol is more easily evaporated compared to gel of nickel oxide with isopropanol solvent. The reaction can be seen below:
Ni(OH) .6H O Ni(OH) + 6H O  NiO was produced after calcination at 450°C in furnace, the reaction can be seen below: 2 2 Ni(OH) NiO + H O  The black powder produced after calcination process at 450°C for 1 h. The powder in visual was homogen, particle size was very small and light black. Fig. 3 shows the ED-XRF pattern of NiO powder by simple sol-gel method. From this curve can be seen that composition of NiO is 96.904%, Al 2 O 3 is 0.639%, P 2 O 5 is 0.873%. From this curve showed that composition of NiO is highest. Fig. 4 shows the X-ray diffraction pattern of the black powder formed by simple sol-gel method with aquadest as a solvent. XRD pattern of NiO powder at temperature of 450°C, the highest intensity with typical peak at 2 = 29.33; 37.20; 43.23; 47.86; 62.80; 63.02. The results are 37.05, 72.16, 66.04 nm for the various solvent were aquadest, methanol, isopropanol (Table 1) respectively. It means that the aquadest is the best solvent in preparation of NiO nanoparticle. clearly seen that the NiO nanopowders are mostly regular shaped. The range particle size vary between 60-70 nm are observable in the figure. From the SEM analysis, the microstructure of NiO nanopowder wasproduced in spherical form. Fig. 7a-d shows the highly aggregated spherical nanoparticles. Fig 8 depicts the photo SEM of NiO nanopowder that characterized by using simple sol-gel method with methanol as solvent. It is clear that in all cases, NiO nanopowder was successful prepared by simple sol-gel process. The range particle size vary between 60-80 nm are observable in the figure. From the SEM analysis, the microstructure of NiO nanopowder was produced in spherical form. Fig. 8a-d shows the highly aggregated spherical nanoparticles. Fig 9 depicts the micrograph SEM of NiO nanopowder that characterized by using simple sol-gel method with isopropanol as solvent. It is clear that in all cases, NiO nanopowder was successful prepared by simple sol-gel process. It can be seen that the surface of NiO using the isopropanol solvent is more homogeneous and regularity in particle size compared with the other particles. The particle size of the isopropanol solvent product is smaller than methanol solvent. The range particle size vary between 50-60 nm are observable in the figure. From the SEM analysis, the microstructure of NiO nanopowder was produced in spherical form. Fig.   9a -d shows the highly aggregated spherical nanoparticles in uniform structure. From the magnified image, it is seen that the particle size is regular. Crystal morphology of NiO produced varies with different solvents.
CONCLUSION
NiO nanopowders were successfully synthesized by simple sol-gel method, using nickel nitrate hexahydrate as precursor, aquadest, methanol and isopropanol as solvents and sodium hydroxide 5 M as precipitation agent. The NiO nanopowders were produced by calcination in furnace at 450°C for 1 h, with black powder. The crystallite size of NiO nanopowder calculated by Scherer Equation. The crystallite size of NiO nanoparticles were 37.05 nm, 66.04 nm and 77.05 nm for aquadest, methanol and isopropanol, respectively. The structure of NiO nanopowder with aquadest solvent was a monoclinic type. The structure of NiO nanopowder with methanol and isopropanol solvents was cubic type. Micrograph of NiO nanopowders were spherical form with diameter size in range 90-100 nm. Aquadest solvent is the best solvent for synthesized NiO by simple sol-gel method.
